1. Background {#sec98793}
=============

Hepatitis C virus (HCV), being discovered by Patrick in 1989, belongs to the family *Flaviviridae* and has a positive sense single-stranded RNA genome ([@A16741R1]). Almost 170 million people are infected by this virus worldwide. It is estimated that 3% of the world\'s population are carriers of this virus and three to four million new infections occur annually ([@A16741R2]), making this infection a global issue ([@A16741R3]). About 70% to 80% of infected patients enter the chronic phase of the disease, more than 50% of which are asymptomatic ([@A16741R4]). Hepatitis C virus is known to be a major leading cause of chronic hepatic diseases and hepatocellular carcinoma. However, the virus-induced disorders are not limited to hepatic diseases; 15% of cases lead to sets of extra hepatic manifestations including glomerulonephritis, lymphoma, leukemia, Sjogren\'s syndrome and lichen planus ([@A16741R5]-[@A16741R7]). Epidemiological studies have revealed that there is a high incidence rate of extra hepatic manifestations in hepatitis C carriers, induced by immune reaction to the virus ([@A16741R2]). Several studies have also reported epidemiological and genotypic data on hepatitis C virus in Iran, indicating that 1a, 3a and 1b were the most prevalent genotypes in Shiraz city, while there was a high prevalence of HCV infection amongst hemophilic patients in Isfahan city ([@A16741R8]-[@A16741R10]).

Lichen planus (LP) is a chronic mucocutaneous disease commonly seen in dermatological and dentistry clinics ([@A16741R11]-[@A16741R14]). The disease was first reported by Wilson in 1869. Several investigations have reported its prevalence as 0.76% to 2.2% ([@A16741R11]). Sometimes LP occurs with other systemic diseases such as immune disorders, infections and malignancies. Nonetheless, the relationship between these factors and the disease has remained unknown ([@A16741R15]). Lichen planus involves either or both skin and mucous membranes. Dermal lesions are mainly in limb extremities, genital area, nails, facial areas and head. These lesions are observed as smooth pruritic, polygonal purple papules. Mucosal lesions develop in oral cavity (with higher prevalence), nose, throat, esophagus, stomach, urinary bladder and the genital region ([@A16741R16], [@A16741R17]). Oral lichen planus (OLP) usually occurs bilaterally on the buccal mucosa and frequently involves the tongue, mucobuccal fold, gingiva and other sites. Oral lichen planus involves women 1.4 times more than men, mostly between the ages of 50 to 60 ([@A16741R16]-[@A16741R18]).

There are different clinical forms of OLP, such as atrophic, bullous and erosive. The disease is usually asymptomatic and is diagnosed by routine oral examinations. Sometimes patients complain of pain or irritation or a feeling of roughness of mucosa. Clinical manifestations, development and the affected region may differ with time, even in the same individual ([@A16741R19]). The etiology is still unknown, however many researchers blame genetic and environmental factors such as medicines that induce this disorder ([@A16741R19]). Primary reports on the association of OLP and chronic liver disease were published by Rebora and Rongioletti ([@A16741R20]) and Rebora et al. ([@A16741R21]). In a few Asian regions such as Turkey and Thailand, some studies have shown a relationship between hepatitis C and OLP, indicating something more than simply a coincidental event ([@A16741R22], [@A16741R23]).

2. Objectives {#sec98794}
=============

The present study aimed to distinguish the relationship between OLP and hepatitis C in Mashhad, northeast of Iran.

3. Materials and Methods {#sec98798}
========================

3.1. Study Population {#sec98795}
---------------------

All patients were from Mashhad and had referred to the dental clinic of Mashhad University of Medical Science. The research protocol was approved by the Ethics Committee of Mashhad University of Medical Sciences in October 2012 and was registered under code 910620. A written informed consent was obtained prior to recruitment. The archive of 580 patients with OLP who were referred to the Department of Oral Medicine, Mashhad Dental School, was reviewed by the researchers and patients with possibility of lichenoid reaction (due to drug or dental restorations) were excluded (N = 150). Of the remaining patients, 430 with valid contact information were recruited. Two hundred cases responded and attended the Oral Medicine Clinic. Total improvement was observed in four patients.

After clear disclosure of the research protocol, 66 patients denied contribution to the study, thus finally 134 patients were included in this study. Clinical diagnosis of these patients was based on typical clinical features and was approved histopathologically in suspected cases. Controls were selected from all individuals who were referred to the Imam Reza medical laboratory and consented to be included in the study. Their oral cavity was examined by two dentists to exclude OLP lesions. A blood sample was then obtained from each individual. The medical history of all recruited patients and controls were investigated and all available information about a previous history of viral hepatitis and risk factors for liver diseases i.e. episodes of jaundice, acute hepatitis, liver dysfunction, previous surgery, blood transfusion, smoking habits, alcohol consumption, intravenous drug abuse and other risks of HCV infection such as history of tattoos and family history of liver disorders, were recorded.

3.2. Laboratory Methods {#sec98796}
-----------------------

A 5 mL blood sample was obtained from each individual in order to measure serum levels of alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP) and bilirubin by standard laboratory methods. In addition, third-generation ELISA was used as the screening test to find anti-HCV antibodies. If a serum sample was positive for HCV antibody, confirmation was done by reverse transcription polymerase chain reaction (RT-PCR), as a specific test, to find HCV-RNA. In the RT-PCR method, the viral genome was extracted using a viral RNA extraction kit (Roche, Germany). After genome extraction, viral RNA was detected using the HCV specific commercial kit (STRP Hepatitis C Virus Detection Kit, CinnaGen Co., Iran). The PCR products were visualized on a 1.5% agarose gel by green viewer staining (Pars Tous, Iran) and UV photography.

3.3. Statistical Analysis {#sec98797}
-------------------------

To compare relative frequencies in cases and controls, the chi-square test was used. Using the SPSS software version21, the data sets were examined for normality by the KS test. For data with normal distribution, independent samples t-test was used to compare mean differences. Nonparametric tests were used to compare the means of the dataset, which did not have a normal distribution. Corresponding P-values were considered significant at values \< 0.05. Other data, such as gender, types and locations of the OLP lesions, were expressed as percentages.

4. Results {#sec98799}
==========

Population data, medical histories and liver function tests of the patients with OLP and controls are shown in [Table 1](#tbl25445){ref-type="table"}. The average age of the patients was 51.60 ± 12.03 years (M = 55.37 ± 11.88 years; range: 31 to 76 years, F = 49.95 ± 11.79 years; range: 20 to 82 years) and the average age of the controls was 45.61 ± 17.51 years (M = 47.48 ± 16.78 years; range: 15 to 93 years, F = 44.18 ± 18.03 years; range: 12 to 86 years) respectively. [Table 2](#tbl25446){ref-type="table"} illustrates the site and type of OLP involvement in our case group. Most lesions were reticular (31.3 %), which are usually observed in buccal mucosa (76.9 %).

Duration of the OLP period ranged from three months to 108 months and the mean duration of disease was 34.24 ± 23.08 months. Furthermore, 24.62% of patients had abnormal liver function tests (LFT). Abnormal LFT was found in 31.34% of controls. No positive anti HCV was found in the control group whereas three positive samples in OLP patients were assessed for HCV RNA. The RT-PCR confirmed HCV infection in these patients. Although HCV infection was more frequent in cases, this difference was not statistically significant (P = 0.082). The three HCV positive patients in the OLP group were addicted to parenteral crack; one of them had the atrophic-erosive-reticular form and the two others had the atrophic-erosive form of lichen planus. Details on clinical and laboratory findings in patients with OLP associated with HCV are demonstrated in [Table 3](#tbl25447){ref-type="table"}. In addition, we divided all OLP patients to five groups according to their lesion size ([Table 4](#tbl25448){ref-type="table"}). Size of lesions was not related to HCV infection (P \> 0.05).

###### The Demographic Data of OLP and Control Group ^[a](#fn23899){ref-type="table-fn"}^

  Characteristics                        Patients         Controls          P Value
  -------------------------------------- ---------------- ----------------- ------------------------------------------------
  **M:F**                                41 : 93          58 : 76           0.031 ^[b](#fn23900){ref-type="table-fn"}^
  **Age, y**                             51.60 ± 12.03    45.61 ± 17.51     0.003 ^[b](#fn23900){ref-type="table-fn"}^
  **Dermatologic Disorder**              8 (5.97)         0 (0)             0.004 ^[b](#fn23900){ref-type="table-fn"}^
  **Blood Transfusion**                  8 (5.97)         2 (1.49)          0.053
  **Addiction**                          3 (2.23)         0                 0.08
  **Smoking**                            3 (2.23)         2 (1.49)          0.65
  **Alcohol**                            2 (1.49)         0                 0.16
  **Allergy**                            7 (5.22)         1 (0.74)          0.03 ^[b](#fn23900){ref-type="table-fn"}^
  **Family history of Liver Disorder**   8 (5.97)         1 (0.74)          0.02 ^[b](#fn23900){ref-type="table-fn"}^
  **Diabetes**                           29 (21.67)       27 (20.14)        0.76
  **Hypertension**                       30 (22.38)       26 (19.40)        0.55
  **Heart Disease**                      16 (11.94)       9 (6.71)          0.14
  **Lung Disease**                       4 (2.98)         1 (0.74)          0.18
  **Kidney Disease**                     2 (1.49)         8 (5.97)          0.052
  **Anemia**                             15 (11.19)       13 (9.70)         0.7
  **Previous Surgery**                   33 (24.62)       9 (6.71)          \< 0.0001 ^[b](#fn23900){ref-type="table-fn"}^
  **Arthritis**                          6 (4.47)         2 (1.49)          0.15
  **Jaundice**                           2 (1.49)         0 (0)             0.15
  **Liver Dysfunction**                  5 (3.73)         1 (0.74)          0.1
  **Organ transplant**                   0 (0)            6 (4.47)          0.01^[b](#fn23900){ref-type="table-fn"}^
  **AST, U l** ^**-1**^                  20.67 ± 13.27    22.25 ± 7.55      \< 0.001^[b](#fn23900){ref-type="table-fn"}^
  **ALT, U l** ^**-1**^                  19.77 ± 6.97     21.03 ± 18.13     \< 0.0001^[b](#fn23900){ref-type="table-fn"}^
  **ALP, U l** ^**-1**^                  209.86 ± 67.95   239.37 ± 121.62   0.08
  **Total Bilirubin, U l** ^**-1**^      0.69 ± 0.34      0.59 ± 0.25       0.008^[b](#fn23900){ref-type="table-fn"}^
  **Direct Bilirubin, U l** ^**-1**^     1.63 ± 0.73      1.44 ± 0.65       0.02^[b](#fn23900){ref-type="table-fn"}^

^a^ Data are presented as No. (%) or mean ± SD.

^b^Significant difference.

###### Types and Sites of the Lesion in the OLP Patients ^[a](#fn23901){ref-type="table-fn"},\ [b](#fn23902){ref-type="table-fn"}^

  Variables                              Values
  -------------------------------------- ------------
  **Types**                              
  Atrophic-erosive                       9 (6.7)
  Reticular                              42 (31.3)
  Papular                                6 (4.5)
  Pigmented                              4 (3)
  Bullous                                0 (0)
  Atrophic-erosive-Reticular             63 (47)
  Pigmented-Atrophic-erosive             2 (1.5)
  Pigmented-Reticular                    4 (3)
  Pigmented-Atrophic-erosive-Reticuler   4 (3)
  **Sites**                              
  Buccal mucosa                          103 (76.9)
  Mucobuccal fold                        54 (40.3)
  Gingiva                                36 (26.6)
  Lips                                   22 (16.4)
  Tongue                                 48 (35.8)
  Floor of the mouth                     4 (3)
  Palate                                 7 (5.2)

^a^ Data are presented No. (%).

^b^ Each patient might have more than one type and site of OLP.

###### Clinical Findings and Laboratory Results of Patients With OLP Associated With HCV ^[a](#fn23903){ref-type="table-fn"}^

  Sites     Duration of OLP   AST   ALT   ALP   Total Bilirubin   Direct Bilirubin
  --------- ----------------- ----- ----- ----- ----------------- ------------------
  **M,T**   74                45    52    367   1                 0.1
  **B**     45                58    50    342   1.4               0.2
  **T**     60                40    28    275   0.8               0.1

^a^ B, buccal mucosa; M, mucobuccal fold; T, tongue.

###### Classification of Lesion Sizes ^[a](#fn23904){ref-type="table-fn"}^

  Variables                                   Values
  ------------------------------------------- -----------
  **Total area of involvement \< 3 cm^2^**    51 (38.1)
  **Total area of involvement \< 6 cm^2^**    29 (21.6)
  **Total area of involvement \< 10 cm^2^**   27 (20.1)
  **Total area of involvement \< 15 cm^2^**   12 (9)
  **Total area of involvement \> 15 cm^2^**   15 (11.2)

^a^ Data are presented as No. (%).

5. Discussion {#sec98800}
=============

The prevalence of hepatitis C virus has been reported as 0.13% among the population of Mashhad (Northeast of Iran) ([@A16741R24]). According to a systematic review on global prevalence of anti-HCV, Central and East Asia and North Africa/Middle East were estimated to have a high prevalence (\> 3.5%), while Asia Pacific, Tropical Latin America and North America had a low prevalence (\< 1.5%) of hepatitis C ([@A16741R25]). On the other hand, there are many published studies about the prevalence of OLP worldwide. In a previous study by Pakfetrat et al. the prevalence of OLP in our area was reported as 18.2% among patients who were referred to the Oral Medicine Clinic of Mashhad Dental School ([@A16741R26]). Prevalence of OLP has also been reported as 0.5% among textile workers in Iran ([@A16741R27]). The prevalence of hepatitis C infection in patients with LP is highly variable (from 8.3% in France to 62% in Japan). Several reports have also demonstrated that 2.4% to 8% of patients with chronic hepatic diseases (related to hepatitis C) also have LP ([@A16741R28]-[@A16741R30]). The infection rate varies in different countries ([@A16741R31], [@A16741R32]).

Data about the true relationship between these two conditions is controversial. Some studies have proved this relationship, while others indicate the contrary ([@A16741R33]-[@A16741R38]). Several investigations have shown a relationship between LP and hepatitis B and C. A large Italian survey on 577 patients from various regions showed that one fifth of people affected by LP, were positive for HCV antibody, while only 3.2% of the control group were positive. In another study conducted in Italy, 263 OLP patients underwent HCV antibody detection and it was revealed that 66 cases (28.6%) were positive for HCV ([@A16741R39]). Similar studies from other countries in this region have also reported this relationship. In countries such as Pakistan ([@A16741R35]) and Saudi Arabia ([@A16741R33]), a concurrent relationship between LP and hepatitis C has been reported as well, while, a Turkish study did not find any relationship ([@A16741R34]). In Taiwan, Chung et al. showed that OLP was significantly related to hepatitis C ([@A16741R40]). In Iran, two studies in Kerman ([@A16741R41]) and Hamadan ([@A16741R42]), showed that LP was not associated with hepatitis C virus infection. According to a study conducted in Tehran during 1997 to 1998, 146 people with LP were investigated for HCV antibody. Seven cases (4.8%) were positive and a significant relationship was observed between these two disorders ([@A16741R38]).

There are also similar studies in other parts of the world. In a study on 47 LP cases in England, none of the patients were antibody positive for HCV, however, it was concluded that it was not necessary to assess HCV antibody in this country ([@A16741R37]). Evaluation of HCV on 36 LP patients in Spain revealed that only one case (2.77%) was positive for HCV antibody, and no significant relationship was observed between LP and hepatitis C ([@A16741R43]). In an investigation conducted in Nigeria on 57 LP patients, one case was diagnosed positive for HCV antibody, and it was observed that prevalence of hepatitis C in patients with LP was much less than other dermatosis conditions yet higher than healthy individuals. Therefore, no relationship was found between LP and hepatitis C ([@A16741R44]). In the present study, the prevalence of HCV RNA and anti-HCV among the OLP patients was 2.23% while there was no HCV infection detected in controls. This finding is similar to previous studies and suggests a relationship between OLP and HCV infection although this difference was not significant (P = 0.08).

The difference in reported associations between LP and hepatitis B and C may be due to the following reasons; firstly, geographical differences could be due to the various genetic susceptibilities of the hosts. Variations in genetic factors in different populations may be responsible for OLP presentation. For example, interferon γ genetic polymorphism and tumor necrosis factor α variation can affect OLP incidence ([@A16741R45], [@A16741R46]). Secondly, differences in prevalence of HCV infection in LP cases with geographic and ethnic variations may be related to immunological factors such as HLA-DR6 allele, which is particularly observed in some countries ([@A16741R47], [@A16741R48]). This allele is frequently observed in Italian patients with OLP and hepatitis C. Based on these variations, concurrent incidence of LP and hepatitis C infection in Japan and Italy is high, while it is reported to be low in America and Germany. Therefore, changes in hepatitis C infection incidence may be the reason for differences in the incidence of this disease in LP affected people ([@A16741R32]). Thirdly, the difference in the prevalence of the two diseases in various regions can be responsible for different coincidence or relationship of the two entities. High prevalence of hepatitis C in Italy can impact this relationship. Fourthly, different criteria for diagnosis of OLP can affect findings. In our study clinical and histopathological evidence of involvement was used to affirm diagnosis of OLP. Lastly, some cases of lichenoid reaction may be misdiagnosed as OLP and this can affect the estimation of the true frequency of OLP. We excluded these cases in our survey.

The virus RNA is found in saliva, serum, skin lesions and even oral tissues of involved HCV patients, this can suggest a cause-effect relationship between the two diseases ([@A16741R2], [@A16741R3]). Therefore, two general hypotheses exist about lichen planus in patients with hepatitis C virus; the first hypothesis is that the virus is capable of duplication, development and proliferation in oral epithelium and contributes to emergence of OLP in oral cavity. The second, claims that hepatitis C virus is able to mutate very well and therefore causes more activation of immune cells and probable reaction of body against intrinsic tissues, which in turn raises autoimmune reactions ([@A16741R49]). Some literature reports have also attributed the LP incidence in hepatitis C affected patients to the cytotoxicity of hepatocytes ([@A16741R50]).

The results of the present study illustrates that a non-significant relationship exists between OLP and hepatitis C. It is recommended to evaluate more OLP patients to validate such relationship. It appears that the prolonged period of hepatitis C and an attenuated immune system lead to an increase of hepatic enzymes and consequent OLP lesions. Thus, chronic hepatitis C may be one of the rationales behind the relationship of OLP and HCV infection in our population. However, the mechanism of this relationship is still unclear and more studies are required in this field. Nonetheless, the prompt diagnosis of many viruses such as most viral hepatitis family viruses may help achieve a better level of control of the disease and more effective treatments. At least, HCV detection in high-risk patients (e.g. evidence of liver disease, drug addiction etc.) with OLP can improve treatment outcomes.

Our study did not show any significant difference in demographic factors, such as smoking, alcohol consumption and diabetes between the two groups. This might be because of the sample size of this research. However, a bigger sample size may further clarify our findings. Therefore, we recommend similar researches in various geographical locations with bigger sample sizes to support these findings. We also recommend a study on the prevalence of palatal lichen planus amongst hepatitis C patients. Such studies can illustrate this relationship further and can underline the need for serological tests for people with palatal lichen planus to rule out hepatitis C infections.
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